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Foreword 

This Ethiopian Standard has been prepared under the direction of the Technical Committee for Sugar and Sugar 
Products (TC 22) and published by the Ethiopian Standards Agency (ESA). 

The standard is a reaffirmation for reprint of the Ethiopian Standard ES 982:2004, Glucose Syrup-Specification, 
with some editorial changes without altering the technical contents in the former text. 



ETHIOPIAN STANDARD ES 982:2004 



Glucose syrup — Specification 

1 Scope 

This Ethiopian Standard specifies the requirements and the methods of sampling and test for glucose syrup. 

2 Normative references 

The following Ethiopian Standard contains provisions, which through reference to this text constitute provisions of this 
Ethiopian Standard. At the time of publication the editions indicated were valid. All standards are subject to revision, 
and possibility of applying the most recent editions of the Ethiopian Standard indicated below. Registers of currently 
valid standards are maintained in the Ethiopian Standards Agency. 

ES 577, Recommended code of practice- General principles of food hygiene . 

ES 359, General standard for the labeling of pre-packaged food. 

ES ISO 1 742, Determination of dry matter- Vacuum oven method. 

ES ISO 1743, Determination of dry matter content - Refractive index method. 

ES ISO 5377, Determination of reducing power and dextrose equivalent lane and Eynon constant titre method. 

ES ISO 5809, Determination of sulphated ash. 

ES ISO 11212 -1, Heavy metals content - Part 1 Determination of arsenic content by atomic absorption 
spectrometry with electro thermal atomization. 

ES ISO 11212 -3 Heavy metals content part 3 - Determination of lead content by atomic absorption and 
spectrometry with electro thermal atomization. 

ES 986, Edible maize starch- Specification 

3 Definitions 

For the purpose of this Ethiopian Standard the following definitions shall apply. 

3.1 

Glucose syrup 

is a purified concentrated aqueous solution of nutritive saccharides obtained by contolled hydrolysis of starch. 

3.2 

dextrose equivalent 

the total reducing sugars expressed as dextrose and calculated as percentage of total dry substance. 
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4 Requirements 

4.1 Glucose syrup shall be a viscous liquid, transparent odorless, with characteristics sveet taste. 

4.2 The material shall be free from fermentation, mouldy growth, sediment, dirt or other suspended, extraneous 
matter or added sweeting and flavouring agents. 

4.3 When 50% (m/v) solution of the material is tested in a lovibond tintometer in a 2.54cm eel I by the method 
prescribed in Annex A the colour of the material in terms of lovibond units shall not be deeper than: 

a) 0.1 yellow and 0.1 red within a period of 90 days from the date of manufacture; and 

b) 0.2 yellow and 0.1 red within a period of 180 days(&m the date of manufacture. 

4.4 The material shall comply with the requirements given in the following table I. 

Table I — Requirements for glucose syrup 



No. 


Characteristics 


Requirements 


Test methods 


1 


Total solids % by weight min. (Dry matter % by weight) 


70 


ES ISO 1742 
ES ISO 1743 


2 


Reducing sugar content (Dextrose equivalent) % by weight, 
min. on dry basis 


20 


ES ISO 5377 


3 


Sulphated ash % by weight max. and dry basis 


1.0 


Annex B 




a) Sulphur dioxide mg/kg max. 

b) Sulphur dioxide mg/kg max. for manufacture of su^r 
confectionery 


40 
400 





Table II heavy metal requirement for glucose syrup 



5 


Arsenic (As) mg/kg max. 


1.0 


ES ISO 11212-1 


6 


Copper (Cu) mg/kg max. 


5.0 


ES 985 Annex G 


7 


Lead (Pb) mg/kg max. 


0.50 


ES ISO 11212-3 
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4.5 Glucose syrup shall compV microbiological requirements specified in ES986 specification for edible maize 
starch. 

5 Hygiene 

5.1 Glucose shall be produced in accordance with ES 577 recommended code of practice general principles of food 
hygiene. 

6 Packing and labeling 

6.1 The material shall b e packed in dry and leak -proof containers unless otherwise agreed between he purchaser 
and the supplier. Such containers shall be either lacquered or lined steel drums 



6.2 Labeling 

6.2.1 Labeling of glucose syrup shall be done in accordance with ES 359: 2001 Gene ral standard for labeling 

prepacked products and shall include the following information 

) Name and type of the product; 

i) Name and address of the manufacturer; 

ii) Date of manufacture; 

v) Batch or code number; 

v) Net mass of the content. 



©ESA 



ES 982 :2004 



7 Sampling 

7.1 In drawing, preparing , storing, and liandling samples the following precautions and directions shall be observed. 
(Considered) 

7.1.1 Sampling instrument shall be clean and dry when used. 

7.1 .2 Precautions shall be taken to draw the samples in a manner so as to protect the samples, the mate rial being 
sampled, the sampling instrument and the containers for samples from adventitious contamination. 

7.1.3 The samples shall be placed in clean and dry glass containers. 

7.1 .4 The sample containers shall be sealed air -tight after filling and marked with full de tails of sampling, and 
particulars of the consignment. 

7.1 .5 Samples shall be stored in such a manner that the conditions of storage do not unduly affect the quantity of the 
material. 

7.2 Scale of sampling 

7.2.1 Lot-all the containers in a single consignment of the materi al of one type, drawn from single batch of 
manufacture shall constitute the lot. If a consignment is declared to consist of different batches of manufacture, the 
batches shall be marked separately and the groups of containers in each batch shall constitufe separate lots. 

7.2.2 Gross sample - For the purpose of drawing samples for test, one container from each lot shall be selected 
randomly. This container shall constitute the gross sample. 

7.2.3 The container selected for the gross sample shall not be damaged or lealy and shall have its seal intact. 

7.3 Method of sampling 

7.3.1 Place the container selected for the purpose of sampling at clean and dry place. 

7.3.2 Thoroughly clean the lid of the opening of the container and the area round about the opening with soap and 
water. Wipe the clean area and dry. 

7.3.3 Remove the lid of the opening and take out with a ladle sufficient quantity of the material to remove the top 
scum, if any. 

7.3.4 Mix thoroughly the container, insert appropriate sampling instrument through the opening of the container an d 
very slowly press down the sampling instrument just above the bottom of the container. Take out the instrument and 
clean the out side surface so as to remove the material which may be adhering to it. Collect the sample in clean and 
dry container. Repe at the operation of drawing samples, until a quantity of about 2 kg of the material is collected in 
the sample container. 

7.3.5 Preparation of test and referee samples 

7.3.1.1 Thoroughly mix the material sampled and divide it into three equal parts, each part being not less than 600 
gram. Transfer these samples into clean and dry sample containers and seal them air -tight. Label the 
sample container with all the particulars of the consignment. One of these samples submitted to laboratory 
and one to the producer or supplier. 

7.3.1.2 Referee sample, the third sample bearing the seal or signature of the sampler and the supplier, shall be kept 
at appropriate place for use in case of dispute between the supplier and the purchaser. 

7.4 Number of tests and criteria for conformity 

7.4.1 The test sample as prepared under clause 7.3.5 shall be tested for all characteristics of the specification. 

7.4.2 The lot shall be declared as conforming to this specification if the test results satisfy the requirements of each of 
the characteristics specified in ES 982 section 4. 

4 
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Annex A 

(normative) 



A. Determination of colour 



A1 General 

A1 .1 this method determines the colour of a 50% (m/v) solution of the material in water, by comparison with lovibond 
glasses of known colour characteristics. 

A2 Apparatus 

A2.1 Lovibond tintometer. 

A2.2 Glass cell- 2.54 cm, made of clear, colorless glass 

A3 Producer 

A3.1 Prepare a 50 percent (m/v) solution of the material in water. 

A3.2 Clean the 2.54-cm glass cell with carbon tetrachloride to remove any oily or greasyfilm on it; and allow it to dry. 

A3.3 Fill the cell with the glucose solution and place it in position in the tintometer. 

A3.4 Match the colour of the solution with yellow and red colour of the tintometer by observing through the eyepiece. 

A4 Report 

A4.1 Report the colour of the prepared solution (containing 50% m/v of the material) in terms of lovibond units by 
summing up individually the values for the red and yellow lovibond glasses as follows 

Colour reading of 50% m/v solution of the material in water, in 2.54-cm cell on the lovibond scale = aY + bR 

Where 

a the sum total of the various yellow (Y) read; 

b the sum total of the various red (R) read; 
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Annex B 

(normative) 

Determination of sulphur dioxide (Reference method) 



B1 Scope 

This method prescribes determination of sulphur dioxide in edible starches and starch products. 

B2 Principle 

Sulphur dioxide is librated from the test portion by boiling hydrochloric acid solution and removed by a stream of 
carbon dioxide. Sulphur dioxide is oxidized to sulphuric acid by bubbling the gas through three percent 
hydrogen peroxide and the sulphuric acid is titrated with 0.1 N sodium hydroxide solution. 

B3 Apparatus 

B3.1 Sulphur dioxide apparatus as has shown in Fig. 1 or equivalent. 
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The apparatus illustrated comprises the following parts, connected together by means of groundglass joints. 

a) Boiling flask - round -bottomed, of 1000ml capacity, with three necks for connection to gas in let tube, 
dropping funnel and reflux condenser; 

b) Gas inlet tube; 

c) Dropping funnel- 100 ml capacity; 

d) Delivery tube- Connecting the upperend of reflux condenser to the neck of receiver; and 

e) Receiver- Comprising a 3000 ml or 250 ml conical flask combined with absorption bulbs. 
B3.2 Gas-washing bottle. 

B3.3 Burette - 10 ml with 0.02 graduations 
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B4 Reagents 

B4.1 Carbon dioxide gas from cylinder. 

B42 Concentrated liydrocliloric acid - sp. Gr. 1 .18at 20°C. 

B4.3 Sodium carbonate solution- dissolve 7.5g of anhydrous sodium carbonate in 100 ml of water. 

B4.4 Hydrogen peroxide -3 percent solution, neutral - dilute 10 ml of 30 percent hydrogen peroxide with 100ml 
of water immediately before use. 

B4.5 Standard sodium hydroxide solution 0.1 N 

B4.6 Bromophenol blue indicator - Dissolve 0.04g of bromophenol blue in 1 00ml or a mixture of equal parts, by 
volume, of water and ethanol. 

B5 Procedure 

B5.1 Preparation of sample 

B5.1.1 Before tal<ing the test portion from the sample container, mix the sample thoroughly and rapidly by 
shaking or stirring with a spatula or spoon. 

B5.2 Weigh, to the nearest 0.01 g, a mass of the sample as specified in the following table. 



Expected sulphur 
dioxide content 

mg/kg 


Approximate mass of test 
portion 

g 


< 50 


lOOg 


50 to 200 


50g 



If the expected sulphur content is greater than 200 mg/kg, reduce the test portion accordingly so that it does not 
contain more than lOmg of sulphur dioxide. 

B5.3 Dissolve or disperse it in water which may be double the weight of the sample. 

B5.4 Pass carbon dioxide from a cylinder through the gas -washing botti e containing sodium carbonate 

solution to remove chlorine, then into the gas inlet tube of the boiling flask. 

B5.5 Introduce 25ml of hydrogen peroxide into the receiver. 

B5.6 Connect the apparatus and run into the boiling flask, by means of the dropping f unnel, 200ml water and 
20ml of concentrated hydrochloric acid. 

B5.7 Boil the contents of the flask for about 10 minutes in a current of carbon dioxide. 

B5.8 Transfer the solution or dispersion of the test portion to the boiling flask by means of the droppi ng funnel. 
Rinse the inner wall of the funnel with a few milliter of water and run the risings into the flask. 

B5.9 Incase of samples of starch, place the dispersion into the funnel without boiling the hydrochloric acid 
solution. 

B5.10 pass carbon dioxide through the boiling flask for more than 20 minutes and begin heating only after 
having added the dispersion. 
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B5.11 Regulate the addition of tlie test portion and tlie gas flow rate through the apparatus to prevent draw 
back of hydrogen peroxide, inclusion of air, or burning of the test portion. 

B5.12 Boil the mixture gently for 1 hour in a slow current of carbon dioxide. 

B5.13 Stop the flow the water in the condenser just before the end of the distillation. 

85.14 When the delivery tube just above the receivi ng flask becomes hot; remove the receiving flask from the 
delivery tube immediately. 

B5.15 Add 3ml of bromophenol blue indicator and titrate with the 0.1 N sodium hydroxide solution. Carryout two 
determination on the same prepared sample. Take the mean othe two determinations as the result. 

B5.16 Carry out a blank determination on the reagents only but omitting the test portion. 

85.17 Calculation 

, , ^. .^ ,, (V -V0)x320 3xVxN 
sulphurdwxiaecontent ,mg I kg = 

Where 

V volume in ml of sodium hydroxide solution used for the titration of test pdion; 
V, volume in ml of sodium hydroxide solution used in the blank determination; 
A' normality of sodium hydroxide solution; and 
M massof test portion in gram; 
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Determination of sulphur dioxide (Routine method) 

B1 Reagents 
B1.1 Sulphuricacid-6N 
B1.2 Sodium hydroxide- 1 N 
B1.3 Iodine solution 0.0321 5-N 
B.I .4 Starch indicator 

B2 Procedure 

B2.1 Take 25g of the sample and add about 25ml distilled water, make homogenous liquid by warming, cool the 
solution to room temperature. 

B2.2 Add 25ml of 1N sodium hydroxide solution. 

B2.3 Keep it aside for half an hour. 

B2.4 Add 10ml 6N sulphuric acid and titrate against 0.03125N iodine solution using starch solution as an indicator. 
The end point gives dark blue permanent colour. Note down thetiter reading, calculate the mg/kg of sulphur dioxide. 

B2.5 Calculation 

sulphurdioxidecontent ,mg I kg = 

M 

y\lhere 



V volume of 0.031 25N iodine used fortitration glucose syrup and 
M mass of test portion in gram; 
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Organization and Objectives 

The Ethiopian Standards Agency (ESA) is the national standards body of Ethiopia 
established in 2010 based on regulation No. 193/2010.ESA is established due to the 
restructuring of Quality and Standards Authority of Ethiopia (QSAELwhich was 
established in 1970. 

ESA 's objectives are:- 




*X* Develop Ethiopian standards and establish a system that enable to 
check weather goods and services are in compliance with the 
required standards, 

♦ Facilitate the country's technology transfer through the use of 
standards, 

♦ Develop national standards for local products and services so as to 
make them competitive in the inter national market. 

Ethiopian Standards ^^^. 

The Ethiopian Standards are developed by national technical committees which are 
composed of different stakeholders consisting of educational Institutions, research 
institutes, government organizations, certification, inspection, and testing 
organizations, regulatory bodies, consumer association etc. The requirements and/ 
or recommendations contained in Ethiopian Standards are consensus based that 
reflects the interest of the TC representatives and also of comments received from 
the public and other sources. Ethiopian Standards are approved by the National 
Standardization Council and are kept under continuous review after publication and 
updated regularly to take account of latest scientific and technological changes. 
Orders for all Ethiopian Standards, International Standard and ASTM standards, 
including electronic versions, should be addressed to the Documentation and 
Publication Team at the Head office and Branch (Liaisons) offices. A catalogue of 
Ethiopian Standards is also available freely and can be accessed in from our 
website. w 

ESA has the copyright of all its publications. No part of these publications may be 
reproduced in any form without the prior permission in writing of ESA. 
International Involvement 

ESA, representing Ethiopia, is a member of the International Organization for 
Standardization (ISO), and Codex Alimentarius Commission (CODEX). It also 
maintains close working relations with the international Electro-technical 
Commission (lEC) and American Society for Testing and Materials (ASTM) .It is a 
founding member of the African Regional Organization for standardization 
(ARSO). 



More Information ? 
Contact us at tite following address. 

The Head Office of ESA is at Addis Ababa. 

Son- 646 06 85, Oil- 646 05 65 
^011-646 08 80 
El 2310 Addis Ababa, Ethiopia 
E-mail: info@ethiostandards. org. 
Website: www.ethiostandards.org 
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